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the rate of photosynthesis. When plants are grown in heavily
manured beds, part of the increased growth obtained is due to
extra carbon dioxide furnished by the decaying material. Under
natural conditions the amount of food which a leaf could produce
is greatly lessened by the natural deficiency in the supply of car-
bon dioxide.
Light. As light furnishes the energy for photosynthesis, it
would be natural to suppose the rate of photosynthesis would in-
crease with increases in the intensity of light. This is true with
low intensities. From very low intensities up to about one-fourth
the intensity of full sunlight, there is steady increase in the rate of
photosynthesis with each increase in intensity. Under natural
conditions, further increases in the intensity of light are nothing
like so effective. These further increases produce less and less
increase in the rate of photosynthesis. The result observed is
probably, to a considerable extent, due to the deficiency in carbon
dioxide noted in the last paragraph.
That plants are affected by the intensity of illumination is
shown by the fact that many plants will not grow under the shade
of others. When in shade, they cannot manufacture enough sugar
to keep them alive. For this reason it is not advisable to grow
crop plants too close together, as they then shade each other, with
the result that the plants are not as vigorous as they should be.
On the same plant the leaves which are fully exposed to the
sun are thicker than those grown in the shade. This difference hi
thickness is of advantage, because when the light is strong suffi-
cient light for photosynthesis will penetrate through a thicker
layer of tissue than would be the case if the light were weak.
Fig. 48 shows sections of two leaves from the same plant. The one
on the right was fully exposed to the sun, while the other was more
or less shaded. The leaves of many plants, if grown in different
habitats, show much greater differences than those represented in
this illustration.
Utilization of light. Not all portions of the spectrum are equally
efficient in promoting photosynthesis. The light which is most effective
is the red. To a considerable extent photosynthesis is also due to the blue-
violet part of the spectrum. This latter light is less effective than the red
because it furnishes less energy.